Objective: The aim of the present study was to assess the efficacy of neuropsychological rehabilitation on executive functions, quality of life, and coping strategies in a sample of euthymic patients with BD (bipolar disorder) type I and type II. Method: It was a quasi experimental and longitudinal study which enrolled 50 outpatients with DSM-IV BD. NR (neuropsychological rehabilitation) plus pharmacotherapy group (NRG = 20) was compared with pharmacotherapy-control group (CG = 30) over 14 weeks. The NR protocol was divided into three modules. The first was directed toward mood monitoring, the following focused on executive functions, and the third addressed attention and memory rehabilitation. Conclusions: The results showed greater improvements for the NRG, highlighting the efficacy of neuropsychological rehabilitation and its superiority as well, when it was compared with treatment as usual, which was pharmacotherapy only.
Introduction
 BD (Bipolar disorder) is well recognized as a chronic illness with substantial psychosocial and occupational morbidity, according to Bearden, Hoffman, and Cannon (2001) . Over the past decade, a number of studies have identified cognitive deficits in BD as an important determinant of this disability, as shown in Bowie et al. (2010) . Robinson, Thompson, Gallagher, Goswami, Young, and Ferrier (2006) and described these deficits persist in the absence of acute symptoms and seems to worsen with cumulative episodes. Neuropsychological deficits have been recognized as one core feature of BD due to their prominent nature and debilitating functional consequences, as pointed recently by Harvey (2011) . Recent studies conducted by and have suggested medium to large effect sizes for the neuropsychological differences between people with BD and control subjects, especially in the domains of episodic memory, attention/concentration, and executive functioning. Martinez-Arán et al. (2007) have demonstrated that the main cognitive impairment is related to executive functions, while moderate cognitive deficits was observed in other domains, such as verbal memory, response inhibition, sustained attention, psychomotor speed, abstraction, and set-shifting. Efforts to improve the prognosis and functional outcomes in BD have prompted the interest and development of neuropsychological rehabilitation programmes. These comprise neurocognitive techniques, training psychoeducation on cognitive-related issues as well as problem-solving within an ecological framework, as proposed by Matrinez-Aran et al. (2011) , having as an ultimate goal the improvement of everyday functioning.
To the best of our knowledge, until recently, there were two studies which investigated the neuropsychological rehabilitation in BD. Deckerbasch et al. (2010) explored whether a new cognitive remediation treatment designed to treat residual depressive symptoms as well as addressed to cognitive impairment would be associated with improvement in psychosocial functioning in individuals with BD. It was found that 18 individuals with BD both at the end of treatment, as well as at the 3-month follow-up, showed lower residual depressive symptoms, and increased occupational, as well as overall psychosocial functioning. These findings have suggested that treating residual depressive symptoms and cognitive impairment may be an avenue to improving occupational and overall functioning in individuals with BD. Torrent et al. (2013) , in a recent investigation, sought to assess the efficacy of functional remediation on functional improvement in a sample composed by euthymic patients with BD. This was a multicenter, randomized, rater-blind clinical trial involving 239 outpatients. The sample was divided into three groups: functional remediation (n = 77), psychoeducation (n = 82), and usual treatment (n = 80) over 21 weeks. The results have shown that functional remediation differed significantly from treatment as usual, but not from psychoeducation.
The aim of the current study was to assess specifically the efficacy of NR (neuropsychological rehabilitation) for bipolar patients, which comprised a set of neurocognitive techniques and strategies addressed to attention, memory, and executive functions having as a final goal the optimisation of functional capacities. Based on the literature, it was hypothesised that the patients in the NR group would have greater improvement in quality of life, coping skills, and cognitive functions, when compared with the another group under pharmacotherapy only.
Methods

Study Design and Sample
The research conducted was a quasi experimental and longitudinal study, which aimed to investigate the effect of a protocol of NR in BD, and so it was used a pseudo random allocation between groups, which were control passive group-CG (pharmacotherapy only without any adjunctive psychosocial therapy) and intervention group-NRG (pharmacotherapy plus NR treatment). The pharmacological treatment was prescribed according to local guidelines for the best management of BDs, and this treatment was kept stable in two groups. The patients were assessed with the efficacy measures adopted at the beginning of the protocol, after its completion (14 weeks) and after six months of follow-up (withdrawn phase).
Participants
The current study included 50 patients with diagnoses of bipolar I or II disorder according to DSM-IV criteria (see Figure 1) , so it was used a semi structured interview-MINI (Mini International Neuropsychiatric Interview) proposed by Amorim (2000) . All the participants were recruited mainly via local advertising and information distributed on a psychiatric ambulatory at university campus. All patients were tested with a comprehensive neuropsychological battery addressed to assess memory, attention, and executive functions. To evaluate verbal memory, RAVLT (the Rey Auditory Verbal Learning Test) (Malloy-Diniz, Lasmar, Gazinelli, Fuentes, & Salgado, 2007) was used. The Rey Complex Figure was used for evaluation of planning and non-verbal memory. CPT-II (the Continuous Performance Test) (Conners, 2003) was used to evaluate attention. For executive functions, IGT (the Iowa Gambling Task) (Malloy-Diniz, Leite, Moraes, Correa, Bechara, & Fuentes, 2008) and WCST (Wisconsin Card Sorting Test) were used. Finally, to evaluate impulsivity, BIS-11 (the Barratt Impulsivity Scale) was applied.
After this assessment, the patients were stratified to particular groups, being NRG or CG. The NR program was part of ongoing psychiatric outpatient treatment at Clinical Hospital, in Belo Horizonte, Brazil. It was required to be part of this study at least three months of clinical remission, be euthymic as well as taking the same medication for at least three months. To best define euthymia, it was used Young Mania Rating Scale (Young, Biggs, Ziegler, & Meyer, 1978) score < 10 and Beck Depression Inventory (Beck, Steer, & Garbin, 1988 ) score < 10. Exclusion criteria adopted were any medical condition that could affect neuropsychological performance (such as neurological diseases), substance abuse or dependence, ECT (eletroconvulsive therapy), participating in any structured psychological intervention, such as psychotherapy or psychoeducation, any co morbid psychiatric condition and any medication changes during the study. This research was approved by an ethic committee and all patients provided written informed consent before take part of this study.
Neuropsychological Rehabilitation Intervention
Firstly, it was developed a pilot study to best define the protocol of NR . It was conducted an investigation using a single case design. The protocol proposed was based on the research conducted by Deckersbach et al. (2010) . It was applied and has shown to be successful in improving the patient's functional ability toward the level of performance shown by six matched controls. After this pilot, in whom the feasibility of the protocol was demonstrated, this was adopted in this current investigation. It is important to highlight that only one therapist worked with all patients.
The NR protocol comprises 14 weekly individual sessions (50 minutes each) divided into three modules and each of them containing four sessions, so the whole protocol lasted three and half months (see Table 1 ). During all modules and respective sessions, all strategies were applied in a tailored way, focused on patients' functional needs considering their occupations. However, the same strategies addressed for attention, memory, and executive functions were applied for all patients. The content of this intervention was based on ecological tasks which were required to be performed in the clinical setting, as well as at home (Torrent et al., 2013) . The techniques and strategies adopted were proposed in accordance with consolidated programs for NR suggested by Wilson (2005) and Solhberg and Mateer (2001) and most of them were paper and pencil tasks. 
Assessments
Innitially, the sociodemographic data were collected, such as age, sex, education level, occupational status, illness duration, age at illness onset, and number of hospitalizations. Many efficacy measures were used: DEX-R, Whoqol-Bref and Ways of Coping Scale, all self-reported instruments, which were described below. These assessments were conducted at the beginning as well as at the end of the intervention, and also after six months of the completion of the NR protocol. DEX-R. The DEX-R questionnaire consists of a checklist of symptoms on a 5-point Likert scale, ranging from (0) "Never" to (4) "Very often". This questionnaire is available in two different versions, being self-reported, used in this study, and an independent rating one. Initially, this questionnaire was proposed as a supplement for the primary tests of BADS (Behavioural Assessment of the Dysexecutive Syndrome), elaborated by Wilson, Alderman, Burgess, Emslie, and Evans (1996) . It was designed to screen for changes in observable everyday manifestations of executive and cognitive dysfunction following acquired brain injury. The DEX encompassed 20 items that aimed to evaluate abstraction, impulsivity, confabulation, planning skills, mood regulation, and decision-making, and it covers a wide range of specific problems such as difficulties with attention, memory, information processing, behavioural control, emotion regulation and awareness as reported by Simblett and Bateman (2011) . Even though the DEX was originally designed for use as qualitative assessment for focusing rehabilitation on an individual's personal difficulties, this tool is currently used as a quantitative test instrument for diagnoses purposes, for example, Bennett and Ponsford (2005) and Perez et al. (2009) . In a recent investigation, Loschiavo-Alvares et al. (2013) have found three dimensions for a sample with BD (n = 120). The factors which loaded in three main dimensions were congruent with the functions that have been attributed to orbitofrontal (OFC-social-regulation), dorsolateral (DL-flexibility, fluency, and working memory), and anterior cingulated (CA-motivation and attention) circuits. In that way, the former dimension was composed by functions related to social skills and self-regulation, the second one by motivation and attention functions and the last dimension was comprised by flexibility, fluency, and working memory.
Ways of Coping Scale. The Ways of Coping Scale adapted by Seidl, Tróccoli, and Zannon (2001) , comprises four factors: coping strategies based on the problems, coping strategies based on the emotion, religiosity/fantasy thinking, and search for social support.
Coping, as pointed by Lazarus and Folkman (1984) , can be defined as thoughts and behaviors that individuals use to manage the internal and external demands of situations that are appraised as stressful. Coping strategies in those with BD have long been investigated. Greenhouse et al. (2000) have highlighted that coping strategies focused on low levels of acceptance and high levels of denial have been linked with poor medication adherence in bipolar I disorder, while maladaptive coping strategies, such as rumination about negative states, as shown in Nolen-Hoeksema (2000) , are linked to increased depression. In accordance to those data, encouraging the development of a more adaptative coping strategies is one of the central components of a cognitive intervention in patients with BD, as suggested by Kapczinski et al. (2008) and Grassi-Oliveira, Daruy-Filho, and Brietzke (2010) . Based on this assumption, the coping was used in this study as a measure of efficacy of the NR protocol.
WHOQOL-Bref Portuguese version. The WHOQOL-BREF is a self-administered, multidimensional questionnaire with 26 items containing four domains: physical health (questions related to pain, sleep and energy, treatment adherence, and daily activities), psychological (questions related to positive and negative feelings, self-esteem, personal beliefs, attention and concentration, and body image), social relationships (addresses to personal relationships, social support, and sexual activity), and environmental (encompasses questions related to security, financial support, health and social care, access to knowledge, participation and leisure). Each domain, in accordance with the WHOQOL Group (2000), includes three to eight items. The first item (Q1) asks the overall quality of life, and the second item (Q2) asks questions on general health satisfaction. Each item is based upon a self-report using a 5-point scale, which is applied in all questions. Respondents then check one of the following degrees: "Not at all", "A little", "Moderately", "Mostly", and "Completely" (Fleck et al., 2000) . Amini and Sharifi (2012) have already applied this questionnaire to assess quality of life in BD patients.
Data analyses. All statistical analyses were conducted using SPSS (the Statistical Package for Social Sciences) Version 20.0. As the first step, descriptive analyses were conducted. Then Mixed-Design ANOVA (Analysis of Variance) 3 × 2 was used to examine the treatment effect (pre-× post-NR protocol × follow-up) considering the two groups (NRG X CG). In all cases which the Mauchly W's test indicated that the sphericity assumption was violated, the statistics were reported with the Greenhouse-Geisser correction. Furthermore, to explore the effect of the intervention on scores, the effect size within groups was calculated (d Cohen) considering the pre-and post-treatment means.
We used an RCI (reliable change index) in accordance with Jacobson and Truax (1991) to determine the proportion of participants who showed treatment improvements from pre-to post-treatment and from pre-treatment to long-term follow-up. Individual-level change scores were examined in two ways. First, the standard deviation method was used, calculated as (X2−X1)/SD, where X1 and X2 are the individual's observed pre-treatment and post-treatment as well as pre-treatment and long-term six-month follow-up scores. Corrections for measurement error and practice effects were then calculated for each participant using the RCI, calculated as ([X2−X1]−[M2−M1])/SD, where X1 and X2 are the individual's observed pre-treatment and post-treatment or long-term six-month follow-up scores, M1 and M2 are the group mean pre-treatment and post-treatment or long-term six-month follow-up scores, and SD is the standard deviation of the group pre-treatment−post-treatment and pre-treatment −follow-up difference score.
For each of the two methods, reliable change was defined both (1) as a 1 SD change in performance, and (2) with α set at 0.10 (two-tailed; 90% confidence of improvement), which requires a more conservative 1.645 SD change in performance.
Finally, it was conducted t-test to compare the mean of mood swings, hypo/manic and depression episodes between groups.
Results
Sample demographics were compared across both groups. There were no significant differences on age, gender, education level, estimated IQ, BD types, illness duration, age at illness onset, and number of hospitalizations (all ps > 0.10). It suggests that the pseudo-randomization process was efficient. Demographic data are summarized in Table 2 . During the intervention, 16.6% and 18.9% of the patients discontinued in the NRG and CG respectively. There were no significantly differences between groups.
DEX-R
Mixed-model repeated measures analysis indicated a significant interaction between the treatment and time for all the three subscales (OFC, CA, and DL), as well as for the total score (OFC = these results demonstrate specific effects after the NR intervention. The difference between post and follow-up scores were significant, with a greater change in scores for the CG, which means deterioration in executive functions, whereas the NRG scores remained similar to post-treatment. 
Ways of Coping
The analyses for coping strategies focused on problems as well as for coping emotions subscale demonstrated a significant interaction between time measurements and type of treatment (F[2, 98] 
WHOQOL-Bref
It was observed a significant interaction between type measures time and treatment group only for physical health (F[2, 98] = 6.14, p = 0.004, = 0.11) and for psychological domains (F[2, 98] = 10.39, p < 0.001, = 0.18), indicating that the performance in these domains over the three assessments differed between the CG and NRG. There were no differences for the other domains: social relationships ( Together these data show specific effects of the intervention was significant between groups.
RCI
Reliable change as defined by Jacobson and Truax (1991) was observed in a majority of the patients from NRG, ranging from 60% to 90% on DEX-R measures, from 60% to 80% on coping measures and from 45% to 65% on WHOQOL scores, considering pre-× post-treatment as well as pre-treatment × long-term six-month follow-up (see Table 3 ). 
Effects Sizes in Efficacy Measures
Figure 2 displays the effects sizes (Cohen's d) (Cohen, 1988) calculated for the differences between the mean scores of pre-and post-treatment for the two groups of interest. In general, the effects size was very robust for the NRG (d > 0.80). 
T-test
The differences between groups comparison regarding the average of mood swings episodes are displayed in Table 4 . 
Discussion
In this study, we set out to investigate the efficacy of neuropsychological rehabilitation for bipolar patients. It was hypothesized that pharmacotherapy plus NR intervention would enhance the patient's functionality, which comprises in this study, a better performance on an ecological executive functions scale, an improvement in quality of life measures as well as the use of more adaptive coping strategies, i.e., strategies focused on problems instead of focused on emotions. The results presented above show significantly greater improvements for the NRG, highlighting the intervention's efficacy, and its superiority as well. At the completion of the NR protocol, the NRG exhibited a greater effect size within the range of the most pharmacotherapies and psychosocial therapies. Our results support the feasibility of broad, multi-domain NR intervention, focused on functional demands, for patients with BD. Firstly, we will comment the results in general and afterwards we will focus on specific measures.
To our knowledge, until currently, there were only two studies, Deckersbach et al. (2010) and Torrent et al (2013) , which have investigated the efficacy of a cognitive intervention program in bipolar patients. The former indicated that at the end of treatment, as well as at the three-month follow-up, patients showed lower residual depressive symptoms, increased occupational, as well as overall psychosocial functioning. Torrent et al (2013) reported significant functional improvements from baseline to endpoint over the 21 weeks of treatment. However, in this investigation it was not considered the long-term outcome. Considering our results, it was in line with these studies. We have found a greater improvement in all functional measures, with specific gains in quality of life indicators as well as in more advantageous coping styles, which are more focused on problems rather than on emotions. And these results were sustained even though the suspension of NR protocol for many of the measures adopted, i.e., DL and CA DEX-R subscales and total DEX-R score, coping strategies focused on problems as well as for the physical and psychological domains of WHOQOL-Bref. Then more than the expected improvement at the endpoint of intervention, our investigation has demonstrated the positive long-term outcome as a consequence of NR treatment, which was a fundamental strength of it.
As pointed above, repeated measures analysis revealed significant functional improvement from baseline to endpoint for all DEX-R measures, for coping specific subscales which were coping strategies focused on problems as well as emotions, and also for physical and psychological domains from WHOQOL-Bref. For the others measures (coping strategies focused on religiosity/fantasy thinking and seeking social support and social relationships and environmental domains from WHOQOL-Bref) in which we have not found differences, it was expected, since they represent a more broad constructs, that goes beyond the reach of NR strategies, i.e., faith and religiosity, availability of financial resources, transportation. Similar great results were also found in comparisons between post-treatment and follow-up measures, except for OFC DEX-R subscale and coping focused on emotions. Specifically about OFC subscale, even though the average and standard deviationd were different, the groups have shown the same pattern and because of that the test has not detected the difference. However, clinically, their behavior can be considered distinct. Regarding coping emotions, we have not found any differences between groups at the follow-up.
Beyond the results presented above, other important contribution of this study was the differences found in the clinical variables. Then, beyond the increment in functional skills as a result of NR protocol, we have found a decrease in frequency of mood swings episodes. These results were in line with results from Harvey (2011) and Lewandowski, Cohen, and Ongur (2011) that have demonstrated an intrinsic conexion between cognition and mood.
The study has also some limitations. Considering that the main objective of a neuropsychological rehabilitation intervention is a broad functional improvement, comprehended as beyond cognitive improvement, we have chosen to not consider the cognitive performance in purely neuropsychological tests. Our decision was laid on Torrent et al. (2013) research that has highlighted that even though the significant functional improvement, it was not found any statistical significance on these tests. We decided to comprise cognitive functions in a more contextualized way, through the functional questionnaires applied. Then our results have a more ecological meaning. Second, we did not have a control passive group for NR intervention, which should be a group that would receive pharmacotherapy and should have a placebo weekly intervention at our centre. However, future investigations are now being delineated, which means that we are working on the inclusion of that group to expand the power of our analyses.
As such, understand the positive effect of NR treatment in BD is the first step towards ensuring that patients have more successful treatment outcomes. This was the first study to date to examine the efficacy of NR applied for BD patients, through a standardized and at the same time tailored protocol, which has considered the six-month follow-up, and has had as a clinical aim at the functional improvement.
